Activation of adenosine and P2Y receptors by ATP in human peripheral nerve.
Receptors for ATP in the peripheral nervous system may contribute to the transduction of sensory, including nociceptive, stimuli and are candidates in the pathogenesis of neuropathic pain. In a complex neural tissue, such as the human peripheral nerve trunk, ATP may activate P2X, P2Y, and adenosine receptors present on various cell types. Experiments were performed on segments of isolated human sural nerves. The experimental set-up enabled simultaneous recording of C fiber excitability, intracellular Ca(2+) ([Ca(2+)](i)) and extracellular K(+) activity (aK(e)). The increase in excitability of unmyelinated fibers seen during bath application of both ATP and adenosine was reversed to a reduction in axonal excitability in the presence of 4-(2-[7-amino-2-(2-furyl)[1,2,4]triazolol[2,3-a][1,3,5]triazin-5-ylamino]ethyl)phenol (ZM 241385), an antagonist of adenosine A2 receptors. The pharmacological profile of the axonal subexcitability indicates the presence and activation of adenosine A1 receptors. Intracellular Ca(2+) transients were observed during bath application of ATP but not of adenosine and were blocked by 2'-deoxy- N(6)-methyladenosine 3',5'-bisphosphate (MRS 2179), an antagonist at P2Y(1) receptors. K(+)-sensitive microelectrodes were used to search for a possible activation of P2X receptors by ATP. In isolated rat vagus nerve, activation of P2X receptors by alpha,beta-methylene-adenosine 5'-triphosphate (alpha,beta-meATP) and by diadenosine pentaphosphate (Ap5A) resulted in a rapid, transient rise in the extracellular K(+) activity. In contrast, in human nerve, application of P2X receptor agonists did not result in a detectable elevation of aK(e). The data suggest that ATP-induced changes in axonal excitability and of [Ca(2+)](i) result from activation of adenosine A2, A1 and P2Y nucleotide receptors in human nerve; a contribution of P2X receptors was not found with the methods used. It is suggested that antagonists of A2 receptors might suppress enhanced activity in human nociceptive afferent nerve fibers under conditions in which ATP and/or adenosine is released into the trunk of a human peripheral nerve.